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DETAILED ACTION 

Election/Restrictions 

1 . Applicant's election of Group I, recited by claims 1 -31 , and Species A, recited by 
claims 14-16, 28, and 29, in the reply filed on July 12, 2010 is acknowledged. Because 
applicant did not distinctly and specifically point out any supposed errors in the 
restriction requirement, the election has been treated as an election without traverse 
(MPEP § 818.03(a)). Claims 30 and 31 are withdrawn from further consideration 
pursuant to 37 CFR 1 .142(b) as being drawn to a nonelected species, there being no 
allowable generic or linking claim. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 
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4. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

5. Claims 1-8, 10, 1 1 , 14, 16, 21-23, 28, and 29 are rejected under 35 U.S.C. 
103(a) as being unpatentable over U.S. Patent Application Publication No. 
2001/0037819 by Mitsumori et al. (hereafter referred to as "Mitsumori"). 

6. With regard to claims 1 and 5, Mitsumori teaches a method of treating a surface 
(reads on destination site) of a substrate that involves coupling energy to a treatment 
liquid (Par. 0018, 0022, 0024, 0027, 0204, 0540, 0541; Figures 25A and 25B). In 
Mitsumori's method, light having predetermined output and wavelength (read on 
predetermined parameters) is projected from two light irradiating means (items 380 in 
Figure 25A; reads on energy source) such that the projected light is directed along a 
stream of liquid that contacts the surface of the treated substrate (Par. 0024, 0204, 
0540, 0541). The stream of liquid flows through a crossing section (seen in cross- 
section as item 1 14 in Figure 25A), which is considered to read on applicant's pipe 
because as shown in Figures 25A and 25B, it is a hollow body for conducting a liquid. 
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Mitsumori teaches that the outside of the crossing section is surrounded by air (Par. 
0152 and 0154; Figures 25A and 25B). 

7. In the embodiment discussed, Mitsumori does not explicitly teach that the body of 
the crossing section contains quartz. 

8. In a similar embodiment, Mitsumori teaches that such surfaces that are in contact 
with the treatment liquid preferably comprise quartz (Par. 0301). 

9. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify the discussed method of Mitsumori by having the hollow body 
forming the crossing section comprise quartz. The motivation for performing the 
modification was provided by Mitsumori, who taught that it is advantageous to have 
such liquid-contacting surfaces comprise quartz. 

1 0. In the method of Mitsumori developed thus far, Mitsumori does not explicitly 
teach that the stream of liquid has a predetermined flow rate. 

11. In a similar embodiment, Mitsumori teaches that it is advantageous to have the 
flow rate of such a liquid stream be predetermined because the flow rate of liquid 
through such a crossing section affects the pressure that the liquid exerts at the treated 
surface (Par. 0382). 

12. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify the developed method of Mitsumori by flowing the stream of liquid 
through the crossing section at a predetermined flow rate. The motivation for 
performing the modification was provided by Mitsumori, who taught that having such a 
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flow rate be predetermined is advantageous because the flow rate affects the pressure 
that the liquid exerts at the treated surface. 

1 3. Further with regard to claim 1 , in this developed method of Mitsumori, since light 
energy is projected onto the substrate surface and coupled to liquid, it is reasonably 
expected that the light energy will change a physical and/or chemical property of liquid 
molecules (read on target molecules) that are exposed to the light because light energy 
could be absorbed by those molecules or cause those molecules to be heated and 
mechanically move around more. 

14. With regard to claims 2 and 3, in the developed method of Mitsumori, Mitsumori 
does not explicitly teach periodically replacing a plurality of surfaces opposite the 
stream of liquid. 

15. In a similar embodiment shown in Figures 19 and 20, Mitsumori teaches moving 
the treatment liquid stream relative to the treated substrate such that surfaces of the 
substrate are periodically replaced opposite the liquid stream, and as a result, a large 
portion of the substrate that includes multiple such surfaces can be treated with the 
liquid (Par. 0390; Figures 19 and 20). 

16. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify the developed method of Mitsumori by periodically replacing a 
plurality of surfaces opposite the liquid stream by relatively moving the liquid stream 
along a plurality of surfaces of the substrate such that the stream contacts each of those 
surfaces. The motivation for performing the modification was provided by Mitsumori, 
who teaches that performing such relative movement of the liquid stream and the 
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substrate advantageously allows a large portion of the substrate to be treated with the 
liquid. 

1 7. With regard to claims 6,11, and 1 4, Mitsumori teaches replacing one of the light 
irradiating means (items 380 in Figures 25A and 25B) with an ultrasonic transducer 
(item 316 in Figure 46) such that the coupled energy comprises light radiation waves 
and sonic vibration waves (Par. 0552 and 0573-0578; Figure 46). Specifically with 
regard to claim 6, Mitsumori teaches that the ultrasonic transducer 316 has a frequency 
within a range of from 0.2 to 5 MHz (0519). 

18. With regard to claims 7, 8, 10, and 16, Mitsumori teaches using an excimer laser 
as the light irradiating means, and with regard to claim 10, since excimer lasers irradiate 
light at certain ultraviolet wavelengths, excimer laser light in Mitsumori's method is 
considered to be irradiated at a predetermine wavelength (Par. 0074). 

19. With regard to claims 21-23, Mitsumori teaches that the two light irradiation 
means (items 380 in Figures 25A and 25B) are pulsed light sources that emit light at 
different wavelengths and are synchronized to emit energy pulses in correlation (Par. 
0541). 

20. With regard to claims 4, 28, and 29, as discussed above in rejections of claims 6, 
1 1 , and 1 4, Mitsumori teaches replacing one of the two pulsed light irradiating means 
(items 380 in Figures 25A and 25B) with an ultrasonic transducer (item 316 in Figure 
46) such that the coupled energy comprises light radiation waves and sonic vibration 
waves (Par. 0541 , Par. 0552, and 0573-0578; Figure 46). Mitsumori teaches that such 
ultrasonic energy has the effect of cleaning the treated surface (0027), and although 
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Mitsumori doesn't explicitly teach that his method of exposing the surface to light and 
ultrasonic radiation, since the developed method of Mitsumori teaches performing the 
same method steps with the same materials as those claimed by applicant, the effect of 
sterilizing the treated surface is expected to occur in the developed method of 
Mitsumori. 

21. Claims 9 and 17 are rejected under 35 U.S. C. 103(a) as being unpatentable over 
U.S. Patent Application Publication No. 2001/0037819 by Mitsumori as applied to claim 

1 above, and further in view of U.S. Patent Application Publication No. 2005/0081881 by 
Skeidsvoll et al. (hereafter referred to as "Skeidsvoll"). 

22. With regard to claim 9, Mitsumori teaches using an ultraviolet laser as a light 
source used to perform the treating. 

23. Mitsumori does not explicitly teach using a 266 nm or 355 nm laser as a light 
source. 

24. Skeidsvoll teaches a method of treating a surface that involves exposing the 
treated surface to ultraviolet 355 nm radiation from a pulsed Nd:YAG laser (Par. 0020- 
0024). Skeidsvoll teaches exposing the surface to such 355 nm radiation 
advantageously allows undesired deposits to be removed from the treated surface (Par. 
0022). 

25. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify the method of Mitsumori by using a pulsed ultraviolet 355 nm 
Nd:YAG laser as a light source in his method of treating a surface. The motivation for 
performing the modification was provided by Mitsumori, who taught using an ultraviolet 



Application/Control Number: 10/566,983 Page 8 

Art Unit: 1714 

laser as a light source for performing the treatment, and by Skeidsvoll, who taught that a 
pulsed ultraviolet 355 nm Nd:YAG laser can advantageously be used to remove 
undesired deposits from an exposed surface. 

26. With regard to claim 17, the method of Mitsumori in view of Skeidsvoll, as 
developed in the rejection of claim 9, does not teach the characteristics of the pulsed 
Nd:YAG laser radiation. 

27. Skeidsvoll teaches that when using a pulsed Nd:YAG laser to treat a surface with 
355 nm radiation, the pulse amplitude, pulse duration, and pulse frequency are result- 
effective variables because Skeidsvoll teaches that those variables affect the 
characteristic way in which the laser energy is irradiated onto the target surface and that 
some such values are more preferable than others (Par. 0022-0025). 

28. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify the method of Mitsumori in view of Skeidsvoll by optimizing the 
pulse amplitude, pulse duration, and pulse frequency of the Nd:YAG laser radiation 
because, as taught by Skeidsvoll, such variables are result-effective variables. 

29. Claims 18 and 19 rejected under 35 U.S.C. 103(a) as being unpatentable over 
U.S. Patent Application Publication No. 2001/0037819 by Mitsumori as applied to claim 
6 above, and further in view of U.S. Patent Application Publication No. 2004/0182414 by 
Puskas. 

30. With regard to claims 18 and 19, as discussed above in rejections of claims 6, 
1 1 , and 1 4, Mitsumori teaches replacing one of the two pulsed light irradiating means 
(items 380 in Figures 25A and 25B) with an ultrasonic transducer (item 316 in Figure 
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46) such that the coupled energy comprises light radiation waves and sonic vibration 
waves (Par. 0552 and 0573-0578; Figure 46). 

31 . Mitsumori does not teach that the ultrasonic transducer is used to produce 
continuous wave energy. 

32. Puskas teaches that when using ultrasonic energy to treat a surface, it is 
advantageous to use high-frequency, continuous wave ultrasonic energy as the 
ultrasonic energy in order to advantageously prevent damaging the surface (Par. 0028). 

33. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify the method of Mitsumori, as developed in the rejection of claim 6, by 
having the ultrasonic transducer emit high-frequency, continuous wave ultrasonic 
energy as the ultrasonic energy. The motivation for performing the modification was 
provided by Puskas, who taught that using such energy advantageously prevents 
damaging the surface. With regard to the language of claim 19, in this developed 
method of Mitsumori in view of Puskas, pulsed laser radiation and continuous wave 
ultrasonic energy are combined in the treatment method. 

34. Claim 24 is rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 
Patent Application Publication No. 2001/0037819 by Mitsumori in view of U.S. Patent 
Application Publication No. 2005/0081881 by Skeidsvoll as applied to claim 9 above, 
and further in view of U.S. Patent No. 5,669,979 by Elliott et al. (hereafter referred to as 
"Elliott"). 
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35. With regard to claim 24, the combination of Mitsumori in view of Skeidsvoll 
teaches that one of the light irradiating means (items 380 in Figures 25A and 25B) is a 
pulsed 355 nm Nd:YAG laser. 

36. The combination of Mitsumori in view of Skeidsvoll does not teach that the other 
light irradiating means is a pulsed 266 nm laser. 

37. Elliott teaches a method of treating a surface that involves exposing the treated 
surface to ultraviolet 266 nm radiation from a pulsed Nd:YAG laser (Abstract; Col 5, 43- 
49; Col. 12, 1 1-22). Elliott teaches exposing the surface to such 266 nm radiation 
advantageously allows undesired deposits to be removed from the treated surface 
without damaging the treated surface (Abstract; Col 5, 43-49; Col. 12, 1 1-22). 

38. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify the combination of Mitsumori in view of Skeidsvoll by using a pulsed 
266 nm radiation Nd:YAG laser as the other light irradiating means. The motivation for 
performing the modification was provided by Mitsumori, who taught using an ultraviolet 
laser as a light source for performing the treatment, and by Elliott, who taught that a 
pulsed ultraviolet 266 nm Nd:YAG laser can advantageously be used to remove 
undesired deposits from an exposed surface without damaging the treated surface. 

39. The combination of Mitsumori in view of Skeidsvoll in view of Elliott, as 
developed thus far, does not teach that the 355nm pulses occur 150 nanoseconds after 
the 266 nm pulses. However, Mitsumori teaches pulsing the two irradiation means 
alternately at certain time intervals (Par. 0541), and the length of such time intervals is 
considered to be a result-effective variable because it effects how often the treated 
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surface is exposed to the light pulses that perform the treatment, and therefore, it would 
have been obvious to one of ordinary skill in the art to optimize the time interval 
between the 355 nm and 150 nm light pulses because that time interval is considered to 
be a result-effective variable (MPEP 2144.05, Optimization of Ranges). 

40. Claims 25 and 26 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over U.S. Patent Application Publication No. 2001/0037819 by Mitsumori as applied to 
claim 21 above, and further in view of U.S. Patent No. 5,151,134 to Boquillon et al. 
(hereafter referred to as "Boquillon"). 

41 . With regard to claims 25 and 26, Mitsumori does not teach monitoring the 
emitted energy between the pulsed laser and the treated surface. 

42. Boquillon teaches that when using a pulsed laser to treat a surface, it is 
advantageous to monitor the repetition frequency of the laser pulses emitted by the 
laser onto the surface in order to adjust the power irradiated on the targeted surface 
such that the desired level of power is irradiated onto the targeted surface (Abstract; 
Col. 1,5-10; Col. 3, 45-59). 

43. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify the method of Mitsumori by monitoring the repetition frequency of 
the laser pulses emitted by a laser. The motivation for performing the modification was 
provided by Boquillon, who taught that it is advantageous to monitor the repetition 
frequency of laser pulses emitted by a laser onto a laser-treated surface in order to 
adjust the power irradiated on the targeted surface such that the desired level of power 
is irradiated onto the targeted surface. 
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Conclusion 

44. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to RYAN COLEMAN whose telephone number is 
(571)270-7376. The examiner can normally be reached on Monday-Friday, 9-5. 

45. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Kornakov can be reached on (571)272-1303. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

46. Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/RLC/ 

Ryan L. Coleman 

Patent Examiner, Art Unit 1714 

August 28, 2010 

/Michael Kornakov/ 
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